Sox7-sustained expression alters the balance between proliferation and differentiation of hematopoietic progenitors at the onset of blood specification.
The molecular mechanisms that regulate the balance between proliferation and differentiation of precursors at the onset of hematopoiesis specification are poorly understood. By using a global gene expression profiling approach during the course of embryonic stem cell differentiation, we identified Sox7 as a potential candidate gene involved in the regulation of blood lineage formation from the mesoderm germ layer. In the present study, we show that Sox7 is transiently expressed in mesodermal precursors as they undergo specification to the hematopoietic program. Sox7 knockdown in vitro significantly decreases the formation of both primitive erythroid and definitive hematopoietic progenitors as well as endothelial progenitors. In contrast, Sox7-sustained expression in the earliest committed hematopoietic precursors promotes the maintenance of their multipotent and self-renewing status. Removal of this differentiation block driven by Sox7-enforced expression leads to the efficient differentiation of hematopoietic progenitors to all erythroid and myeloid lineages. This study identifies Sox7 as a novel and important player in the molecular regulation of the first committed blood precursors. Furthermore, our data demonstrate that the mere sustained expression of Sox7 is sufficient to completely alter the balance between proliferation and differentiation at the onset of hematopoiesis.